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 ﾠ
A	
 ﾠtotal	
 ﾠof	
 ﾠ186	
 ﾠfossil	
 ﾠorangutan	
 ﾠpostcanine	
 ﾠteeth	
 ﾠwere	
 ﾠimaged	
 ﾠwith	
 ﾠa	
 ﾠSkyscan	
 ﾠ
1172	
 ﾠ micro-ﾭ‐computed	
 ﾠ tomograph	
 ﾠ (micro-ﾭ‐CT)	
 ﾠ at	
 ﾠ the	
 ﾠ Max	
 ﾠ Planck	
 ﾠ Institute	
 ﾠ for	
 ﾠ
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Evolutionary	
 ﾠAnthropology	
 ﾠat	
 ﾠ100	
 ﾠkV,	
 ﾠ100	
 ﾠmA,	
 ﾠwith	
 ﾠan	
 ﾠaluminum‑copper	
 ﾠfilter	
 ﾠand	
 ﾠ
isometric	
 ﾠvoxel	
 ﾠsizes	
 ﾠof	
 ﾠ14	
 ﾠto	
 ﾠ39	
 ﾠmicrons.	
 ﾠ	
 ﾠOf	
 ﾠthese,	
 ﾠ153	
 ﾠfossil	
 ﾠteeth	
 ﾠ(Table	
 ﾠ1)	
 ﾠwere	
 ﾠ
deemed	
 ﾠ sufficiently	
 ﾠ preserved	
 ﾠ for	
 ﾠ 2D	
 ﾠ enamel	
 ﾠ thickness	
 ﾠ quantification	
 ﾠ (detailed	
 ﾠ
below).	
 ﾠ	
 ﾠThirteen	
 ﾠmolars	
 ﾠwere	
 ﾠof	
 ﾠuncertain	
 ﾠposition	
 ﾠin	
 ﾠthe	
 ﾠmolar	
 ﾠrow,	
 ﾠwhich	
 ﾠis	
 ﾠa	
 ﾠ
common	
 ﾠcomplication	
 ﾠwith	
 ﾠisolated	
 ﾠhominoid	
 ﾠremains.1	
 ﾠ	
 ﾠThe	
 ﾠSumatran	
 ﾠmaterial	
 ﾠis	
 ﾠ
detailed	
 ﾠ in	
 ﾠ Hooijer2	
 ﾠ and	
 ﾠ includes	
 ﾠ 88	
 ﾠ molars	
 ﾠ from	
 ﾠ Lida	
 ﾠ Ajer,	
 ﾠ Sibrambang	
 ﾠ and	
 ﾠ
Djamboe	
 ﾠCaves.	
 ﾠ	
 ﾠThese	
 ﾠcaves	
 ﾠhave	
 ﾠbeen	
 ﾠsuggested	
 ﾠto	
 ﾠbe	
 ﾠtemporally	
 ﾠequivalent	
 ﾠto	
 ﾠthe	
 ﾠ
Javan	
 ﾠ Punung	
 ﾠ deposits,3	
 ﾠ which	
 ﾠ have	
 ﾠ been	
 ﾠ dated	
 ﾠ to	
 ﾠ 118-ﾭ‐128	
 ﾠ thousand	
 ﾠ years	
 ﾠ ago	
 ﾠ
(kya).4	
 ﾠHowever,	
 ﾠHarrison5	
 ﾠand	
 ﾠothers	
 ﾠ(reviewed	
 ﾠin	
 ﾠ3)	
 ﾠbelieve	
 ﾠthat	
 ﾠthese	
 ﾠfossils	
 ﾠdate	
 ﾠ
from	
 ﾠthe	
 ﾠHolocene.	
 ﾠ	
 ﾠFurther	
 ﾠstudy	
 ﾠis	
 ﾠnecessary	
 ﾠto	
 ﾠresolve	
 ﾠthis.	
 ﾠ	
 ﾠThree	
 ﾠmolars	
 ﾠare	
 ﾠalso	
 ﾠ
included	
 ﾠfrom	
 ﾠthe	
 ﾠLate	
 ﾠPleistocene	
 ﾠBornean	
 ﾠsite	
 ﾠNiah	
 ﾠCave.6,7	
 ﾠ	
 ﾠThe	
 ﾠmainland	
 ﾠAsian	
 ﾠ
material	
 ﾠincludes	
 ﾠ14	
 ﾠteeth	
 ﾠfrom	
 ﾠDuoi	
 ﾠU'Oi	
 ﾠCave,	
 ﾠVietnam	
 ﾠ(dated	
 ﾠto	
 ﾠ66	
 ﾠkya8),	
 ﾠ10	
 ﾠteeth	
 ﾠ
from	
 ﾠGangian	
 ﾠ(Tubo)	
 ﾠCave,	
 ﾠChina	
 ﾠ(dated	
 ﾠto	
 ﾠ94-ﾭ‐220	
 ﾠkya9),	
 ﾠand	
 ﾠ38	
 ﾠteeth	
 ﾠfrom	
 ﾠthe	
 ﾠ
Chinese	
 ﾠ apothecary	
 ﾠ collections	
 ﾠ of	
 ﾠ the	
 ﾠ Senckenberg	
 ﾠ Institute10	
 ﾠ and	
 ﾠ the	
 ﾠ Chinese	
 ﾠ
Institute	
 ﾠfor	
 ﾠVertebrate	
 ﾠPaleontology	
 ﾠand	
 ﾠPaleoanthropology.	
 ﾠ	
 ﾠThis	
 ﾠunprovenienced	
 ﾠ
material	
 ﾠis	
 ﾠbelieved	
 ﾠto	
 ﾠcome	
 ﾠfrom	
 ﾠMiddle	
 ﾠPleistocene	
 ﾠsouthern	
 ﾠChinese	
 ﾠdeposits.11	
 ﾠ	
 ﾠ
Virtual	
 ﾠ 2D	
 ﾠ section	
 ﾠ planes	
 ﾠ were	
 ﾠ generated	
 ﾠ from	
 ﾠ three-ﾭ‐dimensional	
 ﾠ (3D)	
 ﾠ
models	
 ﾠwith	
 ﾠVG	
 ﾠStudio	
 ﾠMAX	
 ﾠ2.0	
 ﾠsoftware	
 ﾠ(Volume	
 ﾠGraphics,	
 ﾠInc.).	
 ﾠ	
 ﾠFor	
 ﾠpremolars,	
 ﾠ
the	
 ﾠbuccal	
 ﾠand	
 ﾠlingual	
 ﾠcusps	
 ﾠof	
 ﾠ3D	
 ﾠmodels	
 ﾠwere	
 ﾠaligned	
 ﾠin	
 ﾠan	
 ﾠocclusal	
 ﾠview,	
 ﾠthe	
 ﾠ
dentine	
 ﾠ horn	
 ﾠ tip	
 ﾠ of	
 ﾠ the	
 ﾠ buccal	
 ﾠ cusp	
 ﾠ was	
 ﾠ set	
 ﾠ as	
 ﾠ the	
 ﾠ center	
 ﾠ of	
 ﾠ rotation,	
 ﾠ and	
 ﾠ a	
 ﾠ
perpendicular	
 ﾠplane	
 ﾠwas	
 ﾠcreated.	
 ﾠ	
 ﾠTo	
 ﾠgenerate	
 ﾠa	
 ﾠbuccal-ﾭ‐lingual	
 ﾠ2D	
 ﾠsection	
 ﾠalong	
 ﾠthe	
 ﾠ
axis	
 ﾠof	
 ﾠthe	
 ﾠtooth,	
 ﾠthe	
 ﾠmodel	
 ﾠwas	
 ﾠrotated	
 ﾠto	
 ﾠlocate	
 ﾠthe	
 ﾠplane	
 ﾠmidway	
 ﾠbetween	
 ﾠthe	
 ﾠ
maximum	
 ﾠ buccal-ﾭ‐lingual	
 ﾠ bi-ﾭ‐cervical	
 ﾠ diameter	
 ﾠ and	
 ﾠ the	
 ﾠ maximum	
 ﾠ cervical	
 ﾠ enamel	
 ﾠ
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extension	
 ﾠ (Figure	
 ﾠ 1A).	
 ﾠ 	
 ﾠ For	
 ﾠ molar	
 ﾠ teeth,	
 ﾠ the	
 ﾠ 3D	
 ﾠ coordinates	
 ﾠ of	
 ﾠ the	
 ﾠ two	
 ﾠ mesial	
 ﾠ
dentine	
 ﾠhorn	
 ﾠtips	
 ﾠand	
 ﾠtwo	
 ﾠpulpal	
 ﾠhorn	
 ﾠtips	
 ﾠwere	
 ﾠfirst	
 ﾠfound	
 ﾠand	
 ﾠrecorded.	
 ﾠ	
 ﾠMolar	
 ﾠ2D	
 ﾠ
planes	
 ﾠwere	
 ﾠlocated	
 ﾠas	
 ﾠthe	
 ﾠmidpoint	
 ﾠbetween	
 ﾠthe	
 ﾠdentine	
 ﾠhorn	
 ﾠand	
 ﾠpulp	
 ﾠtips	
 ﾠusing	
 ﾠ
rotational	
 ﾠ vectors	
 ﾠ (with	
 ﾠ a	
 ﾠ dentine	
 ﾠ horn	
 ﾠ tip	
 ﾠ set	
 ﾠ as	
 ﾠ the	
 ﾠ center	
 ﾠ of	
 ﾠ rotation).	
 ﾠ 	
 ﾠ This	
 ﾠ
method	
 ﾠwas	
 ﾠdesigned	
 ﾠto	
 ﾠyield	
 ﾠa	
 ﾠ2D	
 ﾠplane	
 ﾠperpendicular	
 ﾠto	
 ﾠthe	
 ﾠdevelopmental	
 ﾠaxis	
 ﾠof	
 ﾠ
the	
 ﾠcrown	
 ﾠthat	
 ﾠcaptures	
 ﾠthe	
 ﾠmaximum	
 ﾠextension	
 ﾠof	
 ﾠcervical	
 ﾠenamel	
 ﾠ(Figure	
 ﾠ1B),	
 ﾠas	
 ﾠ
is	
 ﾠstandard	
 ﾠpractice	
 ﾠfor	
 ﾠphysical	
 ﾠsectioning.	
 ﾠ	
 ﾠWhen	
 ﾠ2D	
 ﾠsections	
 ﾠdemonstrated	
 ﾠlight	
 ﾠ
to	
 ﾠmoderate	
 ﾠwear,	
 ﾠthe	
 ﾠouter	
 ﾠenamel	
 ﾠsurface	
 ﾠwas	
 ﾠmanually	
 ﾠreconstructed	
 ﾠprior	
 ﾠto	
 ﾠ
quantification	
 ﾠ(based	
 ﾠon	
 ﾠthe	
 ﾠprofiles	
 ﾠof	
 ﾠunworn	
 ﾠteeth)	
 ﾠ(Supplementary	
 ﾠFigure	
 ﾠ1).	
 ﾠ	
 ﾠ
Corrections	
 ﾠ were	
 ﾠ also	
 ﾠ made	
 ﾠ when	
 ﾠ small	
 ﾠ areas	
 ﾠ of	
 ﾠ cervical	
 ﾠ enamel	
 ﾠ were	
 ﾠ missing	
 ﾠ
(based	
 ﾠon	
 ﾠthe	
 ﾠcurvature	
 ﾠand	
 ﾠorientation	
 ﾠof	
 ﾠthe	
 ﾠouter	
 ﾠenamel	
 ﾠsurface	
 ﾠrelative	
 ﾠto	
 ﾠthe	
 ﾠ
enamel-ﾭ‐dentine	
 ﾠjunction).	
 ﾠ	
 ﾠSections	
 ﾠwith	
 ﾠheavy	
 ﾠwear,	
 ﾠor	
 ﾠwith	
 ﾠboth	
 ﾠcervices	
 ﾠmissing,	
 ﾠ
were	
 ﾠexcluded.	
 ﾠ
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Supplementary	
 ﾠTable	
 ﾠ1.	
 ﾠFossil	
 ﾠHomo	
 ﾠsapiens	
 ﾠmolar	
 ﾠmaterial	
 ﾠemployed	
 ﾠin	
 ﾠFigure	
 ﾠ5.	
 ﾠ	
 ﾠ
Site	
 ﾠ Individual	
 ﾠ
Dar	
 ﾠes	
 ﾠSoltane	
 ﾠII,	
 ﾠMorocco	
 ﾠ Dar	
 ﾠes-ﾭ‐Soltan	
 ﾠII-ﾭ‐4	
 ﾠ
Equus	
 ﾠCave,	
 ﾠSouth	
 ﾠAfrica	
 ﾠ EQ	
 ﾠH5	
 ﾠ
Grotte	
 ﾠdes	
 ﾠContrebandiers,	
 ﾠMorocco	
 ﾠ H	
 ﾠ
Jebel	
 ﾠIrhoud,	
 ﾠMorocco	
 ﾠ Irhoud	
 ﾠ3	
 ﾠ
Jebel	
 ﾠQafzeh,	
 ﾠIsrael	
 ﾠ Qafzeh	
 ﾠ10	
 ﾠ
Jebel	
 ﾠQafzeh,	
 ﾠIsrael	
 ﾠ Qafzeh	
 ﾠ15	
 ﾠ
Die	
 ﾠKelders	
 ﾠCave,	
 ﾠSouth	
 ﾠAfrica	
 ﾠ SAM-ﾭ‐AP	
 ﾠ6242	
 ﾠ
Die	
 ﾠKelders	
 ﾠCave,	
 ﾠSouth	
 ﾠAfrica	
 ﾠ SAM-ﾭ‐AP	
 ﾠ6277	
 ﾠ
Grotte	
 ﾠdes	
 ﾠContrebandiers,	
 ﾠMorocco	
 ﾠ T3b	
 ﾠ
Grotte	
 ﾠdes	
 ﾠContrebandiers,	
 ﾠMorocco	
 ﾠ "Temara	
 ﾠmandible"	
 ﾠ
Primary	
 ﾠdata	
 ﾠare	
 ﾠfrom	
 ﾠSmith	
 ﾠet	
 ﾠal.12	
 ﾠ
	
 ﾠ
	
 ﾠ
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 ﾠ
Supplementary	
 ﾠFigure	
 ﾠ1.	
 ﾠExample	
 ﾠof	
 ﾠminor	
 ﾠmolar	
 ﾠwear	
 ﾠreconstruction	
 ﾠ(dotted	
 ﾠline).	
 ﾠ	
 ﾠ
	
 ﾠ
Profiles	
 ﾠof	
 ﾠunworn	
 ﾠteeth	
 ﾠare	
 ﾠemployed	
 ﾠto	
 ﾠcorrect	
 ﾠlight	
 ﾠto	
 ﾠmoderate	
 ﾠwear.	
 ﾠ	
 ﾠ
The	
 ﾠscale	
 ﾠbar	
 ﾠin	
 ﾠthe	
 ﾠlower	
 ﾠright	
 ﾠis	
 ﾠequal	
 ﾠto	
 ﾠ5	
 ﾠmm.	
 ﾠ	
 ﾠ
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